McElroy 



TRANSLATION 




July 6, 2009 

Re: 6495-121945 

To Whom It May Concern: 

This is to certify that a professional translator on our staff who is skilled in the German language 
translated "EP149200(A1) claims only" from German into English. 

We certify that the English translation conforms essentially to the original German language. 




Kim Vitray 
Operations Manager 



Subscribed and sworn to before me this 6 1 



day of July, 2009. 




VICKI L WUNNESUSeiR 
Notary Public, State of 
MyCoinmlwkm&(|>lw 



as 




March 09, 2011 



Vicki Wunneburger 
Notary Public 



910 WEST AVENUE, AUSTIN, TEXAS 78701 USA, +1 512-472-6753, 800-531-9977, FAX +1 512-472-4591 



European Patent Application No. 0, 149, 200 Al 
[Selected portions, as requested] 



Job No.: 6495-121945 Ref.: EP149200(A1) claims only 

Translated from German by the McElroy Translation Company 
800-531-9977 customerservice@mcelroytranslation.com 



EUROPEAN PATENT OFFICE 
EUROPEAN PATENT APPLICATION NO. 0 149 200 Al 



Int. CI. 



Filing No.: 
Filing Date: 

Publication Date of the Application: 

Priority 

Date: 

Country: 

No.: 

Designated Contracting States: 



C07D 
C07D 
C07D 
A61 K 
A61K 
A61K 
A61 K 
A61 K 



487/04 

471/04 

473/00 

31/395 

31/415 

31/44 

31/52 

31/50 



84116009.6 

December 20, 1984 

July 24, 1985 
Patent Gazette, 85/30 



December 28, 1983 

Germany 

3347290 

AT BE CH DE FR GB IT 
LILUNL SE 



NEW 2-PHENYLIMIDAZOLES, THEIR PRODUCTION, AND PHARMACEUTICALS 

CONTAINING THESE COMPOUNDS 



Inventors: Volkhard Austel 

Kapellenweg 7 
D-7950 Biberach 1 (DE) 

Joachim Heider 
am Hang 3 

D-7951 Warthausen 1 (DE) 



Norbert Hauel 
Handelstrasse 12 
D-7950 Biberach 1 (DE) 



2 



Manfred Reiffen 
Matthias-Erzberger-strasse 40 
D-7950 Biberach 1 (DE) 

Josef Nickl 
Silcherstrasse 8 
D-7950 Biberach 1 (DE) 

Jacobus C. A. van Meel 
Anriswilstrasse 7 
D-7950 Biberach 1 (DE) 

Willi Diederen 
Haldenstrasse la 
D-7950 Biberach 1 (DE) 

Applicant: Dr. Karl Thomae GmbH 

P. O. Box 1755 

D-7950 Biberach (Riss) (Germany) 

[Abstract] 

The invention concerns new 2-phenylimidazoles of the following general formula: 




in which 

A to D and Ri to R 3 have the meanings indicated in Claim 1, [it also concerns] their 
tautomers and their acid addition salts, in particular, their physiologically compatible acid 
addition salts, which have valuable pharmacological characteristics, in particular, an effect on 
the contractility of the heart muscle. 

The compounds of general formula I can be prepared according to methods common for 
analog compounds. 
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Claims 

1. 2-Phenylimidazoles of the general formula: 




in which A, B, C, and D each have a nitrogen atom possibly substituted with a hydrogen atom or 
an alkyl group with 1 to 3 carbon atoms, a carbon atom substituted with a hydrogen atom, a 
halogen atom, a hydroxyl group, a benzyloxy group or an alkoxy group with 1 to 3 carbon atoms, 
or a carbonyl group, wherein, however, at least one of the radicals A, B, C, or D must be a 
nitrogen atom, possibly substituted with a hydrogen atom or an alkyl group, and another of the 
radicals A, B, C, or D, a carbon atom, substituted with a halogen atom, a hydroxyl, benzyloxy, or 
alkoxy group, or a carbonyl group; 

Ri represents a nitrile, aminocarbonyl, alkylaminocarbonyl, dialkylaminocarbonyl, 
alkoxycarbonyl, or alkanoylamino group; or 

if A, B, C, and D, together with the radical of the molecule, do not represent 8-phenyl 
xanthine, in which the phenyl ring is unsubstituted in the 2- and/or 6-positions, [it] also 
[represents] an aminosulfonyl, alkylaminosulfonyl, or dialkylaminoaminosulfonyl group; or 

if A represents a nitrogen atom substituted by a hydrogen atom or by an alkyl group, also 
an alkylmercapto, alkylsulfinyl, or alkylsulfonyl group, with 1 to 3 carbon atoms in each alkyl 
part; or 

if A represents a nitrogen atom, possibly substituted by a hydrogen atom or an alkyl 
group, and the phenyl ring is substituted in the 2-position by an alkoxy or dialkylamino group, 
also a halogen atom, an alkyl, nitro, carbonyl, amino, alkylamino, dialkylamino, or benzyloxy 
group, or an alkoxy group in the 5-position, or also if the radicals A, B, C, and D, together with 
the imidazole ring, do not represent a theophylline radical, also an alkoxy group in the 4-position, 
wherein the alkyl part can contain 1 to 3 carbon atoms; or 

if A represents a nitrogen atom substituted with a hydrogen atom or by an alkyl group, 
and R.2 and R3 do not represent a hydrogen atom, also a halogen atom, a nitro, benzyloxy, 
hydroxy sulfonyl, or alkoxy group with 1 to 3 carbon atoms; or 

if A and at least one of the radicals B and D represent a nitrogen atom, possibly 
substituted with a hydrogen atom or an alkyl group, also a halogen atom, an alkyl, hydroxyl, 
benzyloxy, alkoxy, alkylmercapto, alkylsulfinyl, alkylsulfonyl, hydroxysulfonyl, nitro, amino, 
alkylamino, or dialkylamino group, wherein the alkyl part can contain 1 to 3 carbon atoms; or 



4 



if B and C simultaneously represent a nitrogen atom, possibly substituted with a 
hydrogen atom or an alkyl group, also a halogen atom, an alkyl, hydroxyl, benzyloxy, alkoxy, 
alkylmercapto, alkylsulfinyl, alkylsulfonyl, hydroxysulfonyl, nitro, amino, alkylamino, or 
diakylamino group, wherein the alkyl part can contain 1 to 3 carbon atoms; or 

if A represents a nitrogen atom and C a nitrogen atom substituted with an alkyl group, 
also a benzyloxy, alkylmercapto, alkylsulfinyl, or alkylsulfonyl group, or if the radicals A, B, C, 
and D, together with the imidazole ring, do not represent a xanthine radical, also an alkyl, 
hydroxyl, alkoxy, nitro, amino, alkylamino, or dialkylamino group, wherein the alkyl part can 
contain 1 to 3 carbon atoms; or 

if A represents a nitrogen atom and B a carbon atom substituted with an alkoxy group, 
also a halogen atom, an alkyl, nitro, amino, alkylamino, dialkylamino, hydroxyl, alkoxy, 
benzyloxy, alkylmercapto, alkylsulfinyl, alkylsulfonyl, hydroxysulfonyl, or carboxyl group, 
wherein each alkyl part can contain 1 to 3 carbon atoms; 

R 2 and R 3 , which can be the same or different, represent hydrogen atoms, halogen atoms, 
alkyl, hydroxyl, alkoxy, benzyloxy, alkylmercapto, alkylsulfinyl, alkylsulfonyl, nitro, amino, 
alkylamino, dialkylamino, alkanoylamino, aminosulfonyl, alkylaminosulfonyl, 
dialkylaminosulfonyl, nitrile, carboxyl, alkoxycarbonyl, aminocarbonyl, alkylaminocarbonyl, or 
dialkylaminocarbonyl groups, wherein the alkyl part can contain 1 to 3 carbon atoms, signify 
their tautomers and their acid addition salts. 

2. 2-Phenylimidazoles of general formula I, in accordance with Claim 1, in which A, B, 
C, and D must represent a nitrogen atom, possibly substituted with a hydrogen atom or a methyl 
group, a carbon atom substituted with a hydroxyl, methoxy, or benzyloxy group, or a carbonyl 
group, wherein, however, at least one of the radicals A, B, C, or D must represent a nitrogen 
atom, possibly substituted with a hydrogen atom or a methyl group, and another of the radicals A, 
B, C, or D, must represent a carbon atom, substituted with a chlorine atom, a hydroxyl, methoxy, 
or benzyloxy group, or a carbonyl group; 

Ri represents a nitrile, aminocarbonyl, methylaminocarbonyl, dimethylaminocarbonyl, 
methoxycarbonyl, or acetylamino group; or 

if A, B, C, and D, together with the radical of the molecule, do not represent 
8-phenylxanthine, in which the phenyl ring is unsubstituted in the 2- and/or 6-positions, also an 
aminosulfonyl, methylaminosulfonyl, or dimethylaminosulfonyl group; or 

if A represents a nitrogen atom, substituted with a hydrogen atom or a methyl group, also 
a methylmercapto, methylsulfinyl, or methylsulfonyl group; 

if A represents a nitrogen atom, possibly substituted with a hydrogen atom or a methyl 
group, and the phenyl ring is substituted in the 2-position with a methoxy, ethoxy, propoxy, or 
dimethylamino group, also a chlorine or bromine atom, a methyl, nitro, amino, methylamino, 
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dimethylamino, or benzyloxy group, or a methoxy group in the 5-position, if the radicals A, B, C, 
and D, together with the imidazole ring, do not represent a theophylline radical, also a methoxy 
group in the 4-position; or 

if A represents a nitrogen, substituted with a hydrogen atom or a methyl group, and R 2 
and R 3 do not represent a hydrogen atom, also a chlorine or bromine atom, a nitro, 
hydroxysulfonyl, methoxy, ethoxy, propoxy, or benzyloxy group; or 

if A and at least one of the radicals B or D represent a nitrogen atom, possibly substituted 
with a hydrogen atom or a methyl group, also a chlorine atom, a methyl, hydroxyl, benzyloxy, 
methoxy, ethoxy, propoxy, methylmercapto, methylsulfinyl, methylsulfonyl, hydroxysulfonyl, 
amino, methylamino, or dimethylamino group; or 

if B and C simultaneously represent a nitrogen atom, possibly substituted with a 
hydrogen atom or a methyl group, also a chlorine atom, a methyl, hydroxyl, methoxy, ethoxy, 
propoxy, benzyloxy, methylmercapto, methylsulfinyl, methylsulfonyl, hydroxysulfonyl, nitro, 
amino, methylamino, or dimethylamino group; or 

if A represents a nitrogen atom and C, a nitrogen atom substituted with a methyl group, 
also a methylmercapto, methylsulfinyl, or methylsulfonyl group, or if the radicals A, B, C, and D, 
together with the imidazole ring do not represent a xanthine radical, also a methyl, hydroxyl, 
methoxy, ethoxy, propoxy, nitro, amino, methylamino, or dimethylamino group; or 

if A represents a nitrogen atom and B, a carbon atom substituted with a methoxy group, 
also a chlorine or bromine atom, a methyl, nitro, amino, methylamino, dimethylamino, hydroxyl, 
methoxy, ethoxy, propoxy, benzyloxy, methylmercapto, methylsulfinyl, methylsulfonyl, 
hydroxysulfonyl, or carboxyl group; 

R2 represents a hydrogen, chlorine or bromine atom, a methyl, hydroxyl, methoxy, 
ethoxy, benzyloxy, methylmercapto, methylsulfinyl, methylsulfonyl, nitro, amino, methylamino, 
dimethylamino, acetylamino, aminosulfonyl, methylaminosulfonyl, dimethylaminosulfonyl, 
methoxycarbonyl, aminocarbonyl, methylaminocarbonyl, or dimethylaminocarbonyl group; and 

R3 represents a hydrogen atom, a dimethylamino, hydroxyl, methoxy, ethoxy, or propoxy 
group, their tautomers, and their acid additional salts. 

3. 2-Phenylimidazoles of general formula I, in accordance with Claim 1, in which 
A, B, C, D, and Ri are defined in Claim 2, wherein Ri is in the 4- or 5-position; 

R3, in the 2-position, with the exception of the hydrogen atom, has the meanings mentioned for 
R 3 in Claim 2; and 

R2 represents a hydrogen, chlorine or bromine atom, a nitro, aminosulfonyl, or 
methylaminosulfonyl group, their tautomers, and their acid addition salts. 

4. 2-Phenylimidazoles of general formula I, in accordance with Claim 1, in which A, B, 
C, D, Ri and R3 are defined as in Claim 2, and 
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R 2 represents a hydrogen atom, their tautomers, and their acid addition salts. 

5. 2-Phenylimidazoles of general formula I, in accordance with Claim 1, in which 
A, B, C, and D are defined as in Claim 2; 

Ri, in the 4-position, a benzoyl, methylmercapto, methylsulfinyl, methylsulfonyl, aminosulfonyl, 
methylaminosulfonyl, or dimethylaminosulfonyl group; 

R 3 , in the 2-position, represents a methoxy group; and R 2 , a hydrogen atom, and their tautomers, 
and their acid addition salts, in particular, their physiologically compatible acid addition salts 
with inorganic or organic acids. 

6. 2-(2-Methoxy-4-methylsulfonylphenyl)-5H-imidazo[4,5-d]-pyridazin-4-one, its 
tautomers, and its acid addition salts. 

7. Physiologically compatible acid addition salts with inorganic or organic acids, in 
accordance with Claims 1 to 6. 

8. Medicines, containing a compound in accordance with Claims 1 to 6, or a 
physiologically compatible acid addition salt in accordance with Claim 7, in addition to one or 
more inert carrier substances and/or diluents. 

9. Use of a compound, in accordance with Claims 1 to 6, or a physiologically compatible 
acid addition salt, in accordance with Claim 7, for the treatment of cardiac insufficiencies. 

10. Method for the production of a medicine, characterized in that in a nonchemical way, 
a compound in accordance with Claims 1-6, or a physiologically compatible acid additional salt 
in accordance with Claim 7, is incorporated into one or more inert carrier substances and/or 
diluents. 

1 1 . Method for the production of new 2-phenylimidazoles in accordance with Claims 1-7, 
characterized in that 

a) a compound of the following general formula: 



C 
I 

B 



.(ID 



^ A NH - T 



possibly produced in the reaction mixture is cyclized, 
in which 

A to D are defined as in Claim 1, 

one of the radicals X or Y represents a hydrogen atom and the other of the two radicals X and Y 
or both radicals X and Y, a group of the following formula: 
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in which 

Ri to R 3 are defined as in Claim 1, 

Zi and Z2 can be the same or different, and represent a possibly substituted amino group, or 
hydroxyl or mercapto groups, possibly substituted with lower alkyl groups; or 
Zi and Z2, together represent an oxygen or sulfur atom, an imino group, possibly substituted with 
an alkyl group with 1 to 3 carbon atoms, an alkylenedioxy or alkylenedithio group with 2 or 3 
carbon atoms; or 

b) for the production compounds of general formula I, in which at least one of the radicals Ri, R 2 , 
or R 3 represents an alkylsulfinyl or alkylsulfonyl group, a compound of the following general 
formula: 



is oxidized 
in which 

A to D and Ri to R3 are defined as in Claim 1, wherein, however, at least one of the radicals Ri, 
R2, or R3 must represent an alkylmercapto or alkylsulfinyl group with 1 to 3 carbon atoms in 
each alkyl part, or 

c) for the production of compounds of general formula I, in which at least one of radicals Ri, R2, 
or R3 represents a hydroxysulfonyl, aminosulfonyl, alkylaminosulfonyl, or dialkylaminosulfonyl 
group, a compound of the following general formula, possibly formed in the reaction mixture: 




H 




H 



in which 
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A to D and Ri to R 3 are defined as in Claim 1, wherein, however, at least one of the radicals Ri, 
R 2 , or R 3 must represent a group of the formula US0 2 , in which U represents a nucleophilic exit 
group, such as a halogen atom, is reacted with a compound of the following general formula: 

in which 

V represents a hydroxyl group or an amino group, possibly substituted with one or two alkyl 
groups with 1 to 3 carbon atoms; or 

d) for the production of compounds of general formula I, in which at least one of the radicals R\ 9 
R 2 , or R 3 represents a carbonyl group substituted with an amino, alkylamino, or dialkylamino 
group, a compound of the following general formula: 




in which 

A to D and R\ to R3 are defined as in Claim 1, wherein, however, at least one of the radicals Ri, 
R 2 , or R3 represents the W-CO group, in which W must represent a hydroxyl group or a 
nucleophilic exit group, or a reactive derivative therefrom, is reacted with an amine with the 
following general formula: 

H 

in which 

R4 and R 5 , which can be the same or different, represent hydrogen atoms or alkyl groups with 1 
to 3 carbon atoms, or is reacted with a reactive derivative therefrom, if W represents the 
hydroxyl group; or 

e) for the production of compounds with general formula I, in which at least one of the radicals 
A, B, C, or D represents a carbon atom or the carbonyl group, substituted with a hydroxyl, 
alkoxy, or phenylalkoxy group, a compound with the following general formula: 




in which 
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one of the radicals A', B\ C\ or D ! represents a carbon atom, substituted with a halogen atom, 
and the other radicals A T to D f have the meanings mentioned for A to D in Claim 1, is reacted 
with a compound of the following general formula: 

h - R 6 ,(ix> 

in which 

Re represents a hydroxyl, alkoxy, or phenylalkoxy group, wherein the alkyl part can contain 1 to 
3 carbon atoms; or 

f) for the production of compounds of general formula I, in which at least one of the radicals A, 
B, C, or D represents a carbon atom, substituted by a hydroxyl group, or the carbonyl group, an 
N-oxide with the following general formula: 




in which 

A to D and Ri to R 3 are defined as in Claim 1 , is rearranged and possibly, subsequently, 
hydrolyzed; or 

g) for the production of compounds of general formula I, in which at least one of the radicals A, 
B, C, or D represent a carbon atom, substituted with a hydroxyl group, or the carbonyl group 
and/or at least one of the radicals R h R 2 , or R 3 represent a hydroxyl group, a compound of the 
following general formula: 




.(XI) 



is debenzylized 
in which 

one of the radicals A", B", C", or D M represents a carbon atom, substituted with a benzyloxy 
group, and the other radicals A" to D" have the meanings mentioned for A to D in Claim 1, 
and/or at least one of the radicals R\\ R2, or R3 ! , a benzyloxy group and the other radicals Ri' to 
R3' have the meanings mentioned for R\ to R3 in Claim 1; or 
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h) for the production of compounds of general formula I, in which at least one of radicals Ri to 
R 3 represents an amino group, a compound with the following general formula: 



wherein E is a bond or a methylene group, possibly substituted with alkyl groups with 1 to 3 
carbon atoms; and 

R 7 represents a hydrogen atom or a nitro group; and 

the others of the radicals Ri to R3 have the meanings for Ri to R3 in Claim 1 ; 
and if desired, a compound of general formula I, thus obtained, in which at least one of the 
radicals A, B, C, or D represents an alkoxymethine group and/or at least one of the radicals Ri, 
R2, or R3 represents a cyan group, is converted by means of hydrolysis and/or alcoholysis into a 
corresponding compound of general formula I, in which at least one of the radicals A, B, C, or D 
represents a carbonyl or hydroxymethine group and/or at least one of the radicals Ri, R2, or R 3 , 
an aminocarbonyl or alkoxycarbonyl group; and/or 

a compound of general formula I, thus obtained, in which at least one of the radicals R ]? R 2 , or 
R3 represents a nitro group, is converted by means of reduction into a corresponding compound 
of general formula I, in which at least one of the radicals R\ 9 R2, or R 3 represents an amino group; 
and/or 

a compound of general formula I, thus obtained, in which at least one of the radicals Ri, R2, or 
R3 represents an amino group, is converted by means of alkanoylation into a corresponding 
compound of general formula I, in which at least one of the radicals Ri, R 2 , or R3 represents an 
alkanoylamino group; and/or 

a compound of general formula I, thus obtained, in which at least one of the radicals Rj, R2, or 
R 3 represents an amino group, is converted via its diazonium salt into a corresponding compound 




H 



is reacted with hydrazine 
in which 

A to D are defined as in Claim 1, 

at least one of the radicals Ri, R 2 , or R 3 represents a group of the following formula: 




0 
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of general formula I, in which one of the radicals Ri, R2, or R 3 represents a halogen atom, a 
hydroxyl or cyan group; and/or 

a compound of general formula I, thus obtained, in which one of the radicals R h R 2 , or R 3 

represents an aminocarbonyl group, is converted by means of dehydration into a corresponding 

compound of general formula I, in which Ri represents a cyan group; and/or 

a compound of general formula I, thus obtained, is converted into its acid addition salt, in 

particular, into its physiologically compatible acid addition salt, with an inorganic or organic 

acid. 



